typical repeat-pass processing procedure and removed the topographic phase contribution to the interferometric phase using a 5-m DEM derived from photogrammetry processing of 1:20,000 scale air photos with GPS ground control points ). The differential interferogram was then filtered using a weighted power spectrum technique (Goldstein and Werner, 1998) , unwrapped using the SNAPHU software (Chen and Zebker, 2001) , and mapped from the original SAR system onto a geographic grid using the 5-m DEM.
Interviews with local inhabitants
Surface fault rupture at Isla Santa María (ISM) were discovered by Eucebio Loyola, a 55-year inhabitant of the town of Puerto Norte. He was in his house during the earthquake, which is located at 100 m from the surface ruptures and noticed the fault breaks at dawn, about 2.5 hours after the earthquake's mainshock (03:36 UTC -0300). During this reconnaissance visit, he noticed that fluids were bubbling out of the surface breaks at several locations along the entire ~150-m-long fault. According to him and other inhabitants, fluids continued to bubble intensely for three days after the earthquake, and kept emerging from the fault for weeks.
Maps, descriptions, and field views of coseismic surface ruptures
We mapped the extent of surface ruptures at Isla Santa María (ISM), with the aid of the Leica 1200 GNSS (Global Navigation Satellite System) differential Global Positioning System (dGPS) in kinematic survey mode. To minimize instrumental errors, we used a mobile base station, ensuring base-rover distances of less than 1 km. In addition, we used data from our geodetic GPS station STDO at ISM and from IGS (International GPS System) site CONZ, located at 52 km northeast from ISM, to correct the static data from the local base station.
Given the instrumental configuration, good weather conditions during our survey, and excellent satellite visibility provided by an open sky at the flat island, the measurement errors were found to be always below 1 cm. Vertical offsets across the fault were estimated using measuring tape and static GPS positioning. Field photographs and maps from our dGPS survey overlaid on aerial images of the fault ruptures are shown on Figures DR4-DR9.
Active faults at ISM had been first observed during a reconnaissance flight in 2004 ( Figure DR5A ). Six years before the Maule earthquake, we recognized a NE-striking halfgraben consisting of a main NW-dipping primary normal fault and a SE-dipping antithetic fault. The structures were well exposed on the active sea cliff along the western coast of the island ( Figure DR5B ). Large landslides triggered by the earthquake covered this region hindering access to the base of the cliff ( Figure DR6C ). The 2010 surface rupture occurred along the northern, SE-dipping antithetic fault of the half-graben ( Figure DR5B ).
In map view, surface ruptures can be grouped in three distinct segments ( Figure DR4 ):
1. The western fault segment, consisting of NE-SW oriented, right and left-stepping en échelon fault traces ( Figure DR6 ). Maximum vertical throw is 30 cm near the sea cliff ( Figure   3B , Table DR4 ), decreasing to 15 cm across a paved road ( Figure DR6A ), and to zero farther to the northeast. This part of the fault had been recognized in 2004 on sea cliff exposures offsetting the ~53-ka-old base of the late Pleistocene marine sediments ( Figure DR5B ) as well as on a road cut adjacent to the 2010 rupture offsetting ~27-ka-old eolian strata ( Figure DR6B ). At these two sites, the magnitude of pre-2010 and 2010 displacements is very similar. We found no evidence of a clear strike-slip component.
2. The central transfer zone integrates E-W striking, left-stepping faults with between 5 and 10 cm of vertical throw exposed along a steep valley flank ( Figure DR7 ). To the west, the fault rupture dies on a water spring. No evidence of strike-slip motion was found on this part of the rupture.
3. The eastern fault segment has an overall downslope-convex geometry ( Figure DR8) and consists of several left and right-stepping en échelon traces. We measured the maximum vertical throw of 82 cm near the center of this segment ( Figure DR8B ). Displacement increases bilaterally towards the center of the segment ( Figure 3B and Figure DR8A , Table   DR4 ). Fluid offspring occurred continuously during the weeks that followed the earthquake along the easternmost part of this segment ( Figure DR8C , DR11).
Volume of coseismic fluid outflow
We estimated the volume of fluid outflow through the surface fault break at ISM by mapping the extent of the Pajonal Lagoon on a pair of aerial photos collected 7 days before and 24 days after the earthquake with the same camera (Figures DR11). These color digital aerial photos have a resolution of ~25 cm, and have been georeferenced using dGPS ground control points. To estimate the volume, we mapped the water body of the lagoon and overlaid them on a 5-m digital elevation model ( Figure 3A ).
According to eyewitnesses at hand, water rushed and bubbled intensively from the fault break during three days after the earthquake, causing an immediate water level raise of the adjacent lagoon ( Figure DR12 ). We found no debris or sand left by the tsunami in the lagoon; in agreement with the eyewitnesses' reports on the tsunami failing to reach the lagoon. In addition, no evident tsunami deposit or associated erosive marks from tsunami back-flow was observed in the field or on the post-earthquake air photo ( Figure DR11B ).
Thus, the rise of water level was not a result of tsunami inundation. This sudden rise led inhabitants to dig, before our visit, a channel across the outlet sand bar to drain the lake, visible on the right side of the post-earthquake image ( Figure DR11B ). Thus, the postearthquake aerial photo was taken with the drained lake and hence the volume estimated has to be considered a minimum of the amount of fluids that rushed through the fault break.
A well-expressed shoreline is observed surrounding the lagoon on the pre-earthquake image (white arrows in Figure DR11A ), which corresponds to the overflow level of the lagoon, located at an elevation of between 4.3 and 4.5 m. As a result of fluid offspring from the surface rupture, water reached the overflow level and started to drain towards the ocean along the narrow artificial channel dug by inhabitants ( Figure DR11B ). The level of the lagoon before the earthquake was at between 3 and 3.2 m, and thus the increase in level associated with the earthquake was between 1.1 and 1.5 m. The area of the lagoon is 15,700 m 2 , and therefore a volume of water between 17,270 and 23,550 m 3 accumulated in the lagoon to reach the overflow level. Because this area lacked precipitation in the weeks following the earthquake, this volume can be considered the minimum volume of fluid that rushed to the surface through the fault rupture.
The volume of water accumulated in the lagoon, which is the minimum volume of fluids that rushed from the fault, is similar to the amount of precipitation in the 6 to 7 months previous to the earthquake at ISM ( Figure DR13 ), estimated using the 71,000-m 2 catchment area draining the fault rupture region. Figure DR1 . Map of subsurface blind reverse faults in the Arauco Bay area (same area as Figure 1B ) and location of ENAP seismic reflection profiles available for this study. See Figure 1A for location and Melnick et al., 2009) for detailed descriptions of the seismic stratigraphy and subsurface structure in this region. Figure DR6 ) showing fault traces, relative displacement, and location of field view. Note the left-steping en échelon pattern. The western termination of the rupture is coincident with the position of a fresh-water spring. Figure DR8 . Views of the eastern fault segment. A: View toward the northeast at the western fault tip. Note the increase in vertical throw toward the spring. Two persons in blue and black on the footwall (left of fault) and hanging wall blocks, respectively, as scale. B: View of the site with the maximum measured vertical throw of 82 cm, 1.5-liter water bottle for scale. C: View of continuous fluid offspring from the fault rupture, adjacent to a pig. The fault rupture becomes discontinuous when entering a zone of thick bushes associated with a long-lived spring. Inhabitants recalled continuous fluid flow bubbling out of the fault during the following 3 days after the earthquake. Fluids were still emerging from the fault during our second visit on March 22, 2010, when these photos were collected. Figure  DR4 for location, Figure DR8 for a close up of the surface rupture, and Figure DR12 for a panoramic view. White arrows highlight location of the overflow shoreline, corresponding to the level reached by the lagoon after the earthquake. Figure DR12 . Panoramic view (4 merged images) towards the east. The surface rupture can be observed on the left, with water outflowing towards the Pajonal Lagoon in the background. Eucebio Loyola for scale standing on the footwall. Location of view in Figure DR11 . Figure DR13 . Monthly precipitation at ISM (Devynck, 1970) .
